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DETAILED ACTION 

Due to the necessity of addressing new grounds of rejection, the finality of the 
previous Office Action (20 January 2006) is hereby withdrawn in view of substantial new 
issues, as set forth below. 

Status of Application, Amendments and/or Claims 

The amendment filed 20 April 2006 (Paper No.) has been entered in full. Claims 
1, 5-15, 19-23, 26, 28, 29, 31, 33, 34 are cancelled. Claims 2-4, 16-18, 24, 25, 27, 30, 
32, 35-41 are pending and under examination. 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Withdrawn Objections And/Or Rejections 

The rejection to claims 2-4, 16-18, 24, 25, 27, 30, 32, 33, 35-41 under 35 
U.S.C. 112, first paragraph, written description (new matter), as set forth at pages 3-4 of 
the previous Office Action (20 January 2006) is withdrawn in view of the amendment 
(20 April 2006). 

The rejection to claims 2-4, 16-18, 24, 25, 27, 30, 32, 33, 35-41 under 35 U.S.C. 
112, first paragraph, enablement, as set forth at pages 4-5 of the previous Office Action 
(20 January 2006) is withdrawn in view of Applicant's arguments (20 April 2006). 
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The rejection to claims 2-4 and 30 under 35 U.S.C. 112, second paragraph, as 
set forth at pages 5-6 of the previous Office Action (20 January 2006) is withdrawn in 
view of the amendment (20 April 2006). 

Claim Rejections - 35 USC § 103(a) 

Claims 2-4, 16-18, 24, 25, 30, 32, 35 and 39 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Sytkowski et al. WO 99/02709 (reference of record) in view 
of Cox, III, U.S. Patent 6,608,183 B1 (reference of record) and Okasinski et al., US 
Patent No. 5,888,772 (reference of record). 

Sytkowski et al. teach a fusion protein comprising an Fc portion of an Ig molecule 
and human erythropoietin (EPO) portion, wherein the Fc portion is fused covalently via 
its C-terminus directly or indirectly to the EPO portion (page 3, lines 6-31 ; page 16, lines 
31-33 and column 14, lines 21-32) (applies to claims 30. 32 ). Sytkowski et al. teach 
that EPO fusion proteins comprising immunoglobulin polypeptide chains will have 
increased biological activity and increased in vivo half-life compared to wildtype (page 2, 
lines 1 0-30; page 4, lines 1 2-1 8; page 5, lines 5-1 0 and page 1 9, line 8-page 21 , line 8). 
Exemplary EPO molecules include mutant EPO with increased biology (page 5, lines 1- 
15 and page 8, line 17-page 12, line 22) (applies to claims 2-4 ). Sytkowski et al. teach 
that the entire immunoglobulin heavy chain constant region can be fused to the EPO 
molecule (page 15, lines 14-15)( applies to claim 16 ). Sytkowski et al. teach the use of 
human Fc (page 23, line 20) (applies to claims 17. 18 ). Sytkowski et al. teach 
pharmaceutical compositions comprising the EPO fusion protein (page 21, lines 9-31) 
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( applies to claims 24, 25 ). Sytkowski et al. teach wherein the Fc portion is mutated or 
truncated (page 5, lines 11-20 and page 13, line 22-page 14, line 31) (applies to claim 
35). Sytkowski et al. teach linkers (page 17, lines 5-16) (applies to claim 39 ). 
Sytkowski et al. do not teach EPO variants wherein Trp at position 88 is substituted with 
a cysteine residues or wherein EPO comprises a Cys29-Cys88 disulfide bond. 

Cox teach III, U.S. Patent 6,608,183 B1 teaches human EPO variants wherein 
amino acids are substituted with cysteines. Cox teaches the substitution of Trp at 
position 88 for a cysteine amino acid (column 23, lines 15-42 and column 26, lines 27- 
51) (applies to claims 30 ). Cox teaches that in wildtype EPO, cysteines are located in 
amino acids positions 29 and 33 (lines 51-57) (applies to claim 30 ). 

Okasinski et al. teach that human EPO variants wherein a cysteine at position 33 
is replaced with another amino acid will result in improved in vivo activity (column 5, 
lines 1-9; column 6, lines 19-27; column 18, lines 64-67 and column 21, lines 43-46). 
Okasinski et al teach EPO proteins which have a pattern of disulfide bonding distinct 
from human or mammalian erythropoietin, wherein the new engineered cysteine 
residues form a disulfide bond (column 24, lines 17-55 and Figure 4) (applies to claim 
30). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the fusion protein comprising an Fc portion of an Ig 
molecule and human EPO as suggested by Sytkowski et al. with cytokine substitutions 
in EPO as suggested by Cox and Okasinski et al. with a reasonable expectation of 
success. The motivation and expected success is provided by Sytkowski, Cox and 
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Okasinski. Sytkowski et al. demonstrate increased biological activity and half-life when 
EPO is fused with an immunoglobulin and Cox and Okasinski et al. who demonstrate 
another means of increasing EPO activity by making specific cytokine substitutions or 
by mutating cysteine residues, respectively. 



Claims 36-38 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
unpatentable over Sytkowski et al. WO 99/02709 in view of Cox, III, U.S. Patent 
6,608,183 B1 and Okasinski et al., US Patent No. 5,888,772, as applied to claim 30 
above, and further in view of Bolt et al., U.S. 5,585,097 (reference of record). 

The teachings of Sytkowski et al., Cox and Okasinski et al. are described above. 
None of the references teach mutations in Fc, wherein the asparagine at amino acid 
position 297 of lgG1 is mutated. Bolt et al., U.S. 5,585,097 teach mutations wherein 
asparagine at position 297 in |gG1 is replaced with another amino acid, which results in 
a protein that cannot be glycosylated (column 6, lines 28-54)( applies to claims 36-38 ). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the fusion protein comprising an Fc portion of an Ig 
molecule and human EPO as suggested by Sytkowski et al. with cytokine substitutions 
in EPO as suggested by Cox and Okasinski et al. and Fc mutations in lgG1 as suggest 
by Bolt et al. with a reasonable expectation of success. The motivation and expected 
success is provided by Sytkowski, Cox, Okasinski et al. and Bolt et al. in that Sytkowski 
demonstrates increased biological activity and half-life when EPO is fused with an 



Application/Control Number: 09/708,506 Page 6 

Art Unit: 1647 

immunoglobulin and Cox and Okasinski et al. who demonstrate another means of 
increasing EPO activity by making specific cytokine substitutions or by mutating 
cysteine residues, respectively. Bolt et al. teach that altering the glycosylation of lgG1 at 
asparagine 297 will help the antibody avoid the complement dependent cytolysis 
pathway. 

Claims 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
unpatentable over Sytkowski et al. WO 99/02709 in view of Cox, III, U.S. Patent 
6,608,183 B1 and Okasinski et al., US Patent No. 5,888,772, as applied to claims 30 
and 39 above, and further in view of Sgarlato et al., US Patent No. 5,935,824. The 
teachings of Sytkowski et al., Cox and Okasinski et al. are described above. None of 
the references teach linkers which lack a protease site. Sgarlato et al. teach linkers, 
which lack a protease site (column 39, lines 20-33). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the fusion protein comprising an Fc portion of an Ig 
molecule and human EPO as suggested by Sytkowski et al. with cytokine substitutions 
in EPO as suggested by Cox and Okasinski et al. and a linker which lacks a protease 
cleavage site as taught by Sgarlato et al. with a reasonable expectation of success. The 
motivation and expected success is provided by Sytkowski, Cox and Okasinski et al., in 
that Sytkowski demonstrates increased biological activity and half-life when EPO is 
fused with an immunoglobulin and Cox and Okasinski et al. who demonstrate another 
means of increasing EPO activity by making specific cytokine substitutions or by 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Regina M. DeBerry whose telephone number is (571) 

272- 0882. The examiner can normally be reached on 9:00 a.m.-6:30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brenda G. Brumback can be reached on (571 ) 272-0961 . The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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